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INTRODUCTION 
b There has been much experimental work done on cotton spacing 
t~ various agricultural experiment stations in the Cotton Belt and 
ove Problem has been fairly well solved for conditions such as prevail 
v er the major part of the cotton-growing region. It has been found 
t;~Y generally that moderately close spacing as, for instance, two or 
gitee stalks a hoe's width apart, which means about 12 to 15 inches, 
Ves best yields. 
p Although many cotton-spacing tests have been conducted, it ap-
a:ars th~t ?ut very few have been carried on under conditions such 
ra· Prevail m southern Louisiana where the soil is generally fertile, 
th infa]} rather heavy, and daily rains of common occurrence during 
te~dcotton-growing season. Under these conditions the cotton plants 
th 1 to make too much vegetative growth. This fosters boll rot on Pre 0:Ver part of the stalks, and also favors boll weevil multiplication. 
o/c.tical cotton growers in this region are rather generally of the 
re~?10n that a wider spacing is needed here than is recommended for 
ine 1 ~~s farther north, even in northern Louisiana. The experiments 
Wh ~~oned in the following pages were carried on to determine 
gete d e~ ~r not the views of the growers were well grounded, and to 
on d' efinite information on the effect of various degrees of spacing 
lfferent characters of the cotton plant. 
Review of Literature 
cott As Was stated previously, considerable work has been done on 
been°7. spacing. The publications giving results of this work have 
Which isted by Reynolds ( 1) *, Cotton (2), and others, and the results 
only Were obtained discussed briefly. In this work we will mention 
a few of the more important papers that have appeared recently. 
northl\icNamara ( 3) carried on spacing experiments at Greenville, in 
dry eastern Texas, from 1921 to 1925, inclusive. Under the rather 
cond't· best . 1 ions that prevailed there during the cotton-growing season, 
that Yields were obtained in practically every instance· from cotton 
Yield Was not thinned. From these experiments it was concluded that 
spacis are likely to be r educed by chopping out the cotton. Close 
ng reduced the size of bolls slightly . 
• 'l'h 
ese numbers refer to references given at the end of this bulletin. 
2 
Reynolds (1) and others conducted numerous spacing experi· 
ments in different parts of Texas under a rather wide range of con· 
ditions. Some of the results do not seem to be very consistent. The 
author in his summary of results says, " In these experiments it was 
found that close to medium spacing, 6 to 21 inches, produced the 
largest yields in general in the diffe1·ent parts of the State, except in 
eastern Texas on the sandy lands, where comparatively wide spacing, 
27 to 30 inches, gave best results. Twelve inches was the optimum 
spacing at Angleton, Spur and Lubbock; 9 to 12 at College Station; 
21 inches at Beeville and Temple; 27 inches at Nacogdoches; and 30 
inches at Troup and Chillicothe. • • ** ** These results show that the 
cotton pl~nt has the ability to adjust itself to produce satisfactorY 
yields within a comparatively wide range of spacing." 
Although the Texas test covered a wide range of different con· 
ditions, it does not appear that there were any similar to the ones 
prevailing in southern Louisiana. 
Ware ( 4) reports results of spacing experiments carried on in 
Arkansas from 1921 to 1926, inclusive. These tests were made at 
Scott and Marianna on moderately fertile land. In his conclusions he 
says, "Extremely thick stands or extremely thin stands reduced first 
picking and total yields more some years than in other years. 
"When conditions were favorable for the crop throughout the 
season the cotton plant was able to adjust itself to a wide range of 
stand (10,000 to 50,000 plants per acre) without materially affectid 
production. However, ideal seasons are the exception rather than the 
rule. 
"Ordinarily earliness was increased more by thicker stands thall 
total yield, but unthinned plats usually reduced the first picking and 
total picking slightly." 
·t In bulletin 253, Ware (5) further concludes, "If the boll wee\TI 
invades the cotton fields in mid-season or before ample squares a~e 
produced for a normal crop, or if other damaging agencies appear 111 
the latter part of the fruiting season, cotton closely spaced will pro· 
duce a larger crop than when thinly spaced. 
"If the soil is poor or does not contain sufficient fertilitY to 
produce large plants, closer spacing is necessary. The rows should b: 
of such width and the stand in the row should be of such adjustmen 
that sufficient vegetative framework can be produced on the land to 
bear an ample crop of bolls. 
"A good recommendation to follow is two to three plants a h~ 
width apart on all lands, the rows 3 lf.i to 4 feet wide on rich Jan t 
3 to 3 lf.i feet apart on land of medium fertility, and less than 3 fee 
wide on poor land." 
3 
Soil and Climatic Conditions at Baton Rouge, Louisiana 
c The experiments mentioned in the following discussion were all t;n~ucted at Baton Rouge. The weather and soil conditions here are 
80~lca! of much of southern Louisiana. There are two very distinct M~ types, the Denham silt loam, designated as bench-land soil, and 
Pais::ssippi .river alluvial-land soil which is partly Sharkey clay and 
at\ Y a mixture of sandy alluvium. The bench-land soil is moder-
Yee Y Productive when well handled but is subject to drought some 
dr ars. The alluvial land is rather fertile, is rarely affected by 
co~~ght, and normally produces rank vegetation. Spacing tests were 
'l'h Ucted on both types of soil mentioned during a five-year period. 
5_8e4plats were fertilized each year with 600 pounds per acre of a 
· fertilizer. 
Jun The average normal temperature at Baton Rouge is 79.9 ° for 
rea ~ 81.4° for July, and 81.4° for August. The temperature rarely 
fewc des 100° Fahrenheit in the summer, and goes below freezing but 
the ays during the winter. The coldest temperature recorded during 
WintPast seven years was 16° Fahrenheit, and half or more of the 
ers it does not go below 25°. · 
is r ~he normal annual rainfall at Baton Rouge is 58.25 inches. This 
A.uga er evenly distributed throughout the year. During July and 
sho:st showers occur on approximately half the days. The frequent 
ease ers foster rank plant growth of all kinds and various plant dis-
s caused by fungi. 
ltou Bon Weevils survive the winter in larger numbers at Baton 
'l'he gt than at other places whe1·e the winter temperatures are lower. 
l>licatck of dry weather during July and August favors the multi-
lllak 1?n of weevils in the cotton and the very frequent showers 
e It a difficult matter to control them. 
Methods Used 
2 sta~he spa~ings planned were: unthinned; 2 stalks every t 0 inches, 
'l'his 8 ~ ~O inches; 2 stalks, 30 inches; and 1 stalk every 30 inches. 
thinn ~ cing called for plants per acre approximately as follows: un-
the seed 59,000; (This varied considerably depending on the size of 
llunib e ' the planter used, the germination, the season, etc. The total 26,1 6~r of Plants that came up was left.) ; 2 stalks, 10 inches apart, 
one st f~ants ;. 2 stalks, 20 inches, 13,080; 2 stalks, 30 inches, 8, 720; 
hy coua ' 30 inches, 4,360. The actual spacing obtained, as shown 
Iler acnt of plants at maturity, was unthinned, about 59,000 plants 
re· 2 8talks 2 ' stalks 13.2 inches, or about 19,900 plants per acre; 2 . 1 8 . 1llches · Inches, or about 12,100 plants per acre; 2 stalks 29.6 
4,500 ~i°r about 8,900 plants per acre; 1 stalk 29.3 inches, or about 
bistanc ants Per acre. All the cotton was planted in rows 4 feet apart. 
fiea nu e~ Were marked off on the rows with measures and the speci-
in er of plants left at thinning time which was at the regular 
4 
time for chopping out cotton. Counts were made when plants were 
mature and it was usually found that there were not so many plants 
in the rows as had been intended. Some had died from disease, and 
others had been destroyed in hoeing or cultivating the crop. The 
actual and intended numbers are shown in the following tables. 
Four or fi ve row plats with rows 100 feet long were used 
throughout the experiment, no weights being taken from the two 
outside rows of each plat. From three to eight replications were used, 
the number depending on the size of the cut of land available. In 
the majority of cases the number was six or more. 
In every case a variety considered well adapted to the particular 
soil was used. A strain of Delfos was used on the alluvial land 
throughout the experiment. On the bench land Delta and Pine Land 
No. 4-8, Stoneville 2, and Dixie-Triumph were used. The soil pre· 
paration, planting, and cultivation, etc. were the same as used on our 
regular crops except that an extra amount of seed was planted to 
insure enough plants to get the desired spacings. 
Height measurements were made after the plants had beco!!l~ 
about mature but before they had taken on abnormal growth induce 
by boll weevils. 
Bloom counts were made on only a part of the plats and on onlY 
a part of the days on which blooms opened but enough counts ~et~ 
made to give representative figures. The shedding was deternune 
by picking and counting all shed forms at certain intervals. 
Defective bolls, due to fungous diseases, were counted just bed 
fore the first picking. Boll weights were determined by picking an 
weighing 100 boll samples from the plats. The lint percentages were 
obtained by ginning 20-pound samples of seed cotton on an 18 sa:. 
gin. The lint length was determined by combing out the fibers ; 
tached to each side of the seed and then measuring the width oft te 
spread. Marks were made across the edge of the fiber halo to indica e be· what appeared to be an average length and measu1·ements made s 
f ·ber tween these marks. This method gave an average length of 1 
rather than the extreme length. 
Spacing Experiments in 1929 
================Vl=e=a=t=h=er==R=e=co=r=d=s=a=t==B=at=o=n==R=o=u=g~===1=92=9===========~ 
Months 
Temperature Rainfall No. days No. daY• _./ with.01~
Average Departure For Departure or More for from from Inches Partly c1011d1 -~~~~M_o_n_th~~N_o_r_m_a_l~_M_o_n_t_h~_N_o_r_m_a_l~-o-!_Ra~in~~C-Jo_u_d_Y~-____....-
2' May 78.3 0.0 9.80 in . + 4.50 12 2 
14 June 79.6 -0.3 5.90 + i.11 13 8 
16 July 80.8 - 0.6 8.76 - 8.02 13 18 8 August 81.8 + o.4 6.21 - 0.46 12 11 ~
- . ·n· The above table gives certain weather data which will aid in 1 
Table I. Data from Cotton-Spacing E xperime n ts, Bench Land~1929 
Number Desired Av e rage Pounds Average Average Lint number Bolls Spacing daily daily per- of stalks of stalks height of 1>er 3 boll seed per 100 plants rot cotton shedding blooming centage feet per 100 in inches pound per acre feet 
Unthinned __ 
. ·-·-------------- -··--· 
85.7 49.2 32.l 482 36.8 79 11 .5 1265 
2 stalks. 10 inches 
-·--·--- --- ---
22.7 58.2 33. 8 153 240 40.9 75 10.6 1283 
2 stalks, 20 inches 
-------- -------
13. l 58.5 33.1 106 120 49.2 68 10.4 1424 
2 stalks , 30 inches 
----- -----
11.2 60.7 32.6 78 80 48.0 67 11.9 1400 
1 stalk, 30 inche•----··· ·--- 6.4 60.8 33.5 38 40 48.2 63 8.9 1274 
The main results obtained in the 1929 bench-land spacing test are shown in the above table. Bloom count-
ing was begun July 1st, and continued through August 2nd. From the beginning of the blooming period up to 
about July 15th, the rows with the thicker stands produced the most blooms, with the unthinned rows leading_ 
From this time on, the thinner rows took the lead and maintained it during the remainder of the blooming season, 
the widest spacing producing the largest number. 
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terpreting the results from the spacing experiments in 1929. The 
weather was fairly normal except that there were more rainy days 
and more rainfall in May and June than usual and less in July. ThiS 
was favorable to cotton. 
Fungous diseases did but very little damage, comparatively, dur· 
ing 1929 either to young plants or to mature ones. Boll weevils were 
present in the plats during the entire season but they were controlled 
fairly well by dusting several times with calcium arsenate. Stone· 
ville-2 cotton was planted in the bench-land test April 17, and Delfos 
2 in the alluvial-land test on April 12. 
Shedding counts were made from July 2nd to August 5th, inclU· 
sive. The unthinned plats did the most shedding until about JulY 
20th when wider spacings took the lead. This was probably due to 
the fact that the plants in the narrow spacings reached the maximuJ!l 
load of fruit that they were able to carry in less time than the wideT 
spacings. Later in the season when the wider-spaced cotton was doin~ 
more blooming than the other there were many more squares ant 
young bolls on the plants of t he age at which shedding occurs mos 
commonly. Naturally these plants dropped more forms at that tiJ!le• 
Medium spacing produced slightly taller plants than either the 
very close or wide spacing. The different spacings appeared to h8"8 
no significant effect on the amount of boll rot, or lint percentage· 
There was a regular increase in boll size as the spacing widened. 
Spacing Experiments in 1930 
' 
================VV=e=a=th=e=r=R=e=co=r=d=a=a=t =B=a=to=n=R=o=u=g=e--==1=9=3=0========:::::::~ 
Months 
May 
June 
July 
Augus t 
Tempera~uye Rain Call No. days No. days __.,.. 
------- ------- with .01 -
Average Departure Departure or More 
for from M~~~h .from Inches Partly Ctoudf 
Month Normal Normal of Rain Cloudy ___.. 
1.1 
2.3 
81.8 
+ i.2 
+ o.9 
+ o.4 
6.23 in. 
Trace 
4.92 in . 
4. 85 in . 
+l.4s 
- 4.79 
- 1.85 
- 0.91 
7 6 20 
o 12 18 
10 5 2' 
9 7 ~ 
foT • 
The weather during the season of 1930 was unusually drY the 
this locality, especially the month of June. The dry weather kept I<· 
cotton plants from becoming large and also held boll weevils in chec011 
They did not become numerous in the plats until late in the sell~IY 
and consequently did but li ttle damage. The dry weather prob~ pt 
reduced yields somewhat, especially on the bench land. An excel ed. 
crop was made on t he alluvial land and a fair one on the bench Janre 
Delta. and Pine Land No. 4-8 and Delta and Pine Land No. 10. "'60[ 
planted on the bench land on April 16, there being three ser1 ~( 11, 
each. Delfos No. 2 was planted in the alluvial-land test on Aptl 
with eight series in the test. 
. test· 
Table III gives data from the 1930 bench-land spacing ·ve· 
Bloom counts were made from June 26 to August 23, incJus• 
Table II. Data from A lluvial-Land Cotton-Spacing E xperiments-1929 
Average Number Desired Average daily 
of stalks number height of Bolls % Seed Spacine Blooming per 100 of stalks plants per boll cotton July 1st feet per 1011 in inches pound rot per acre . to 25th feet 
Unt hinned --·-----·-··-- __ 61.4 513 52 .7 91 6.1 1017 2 stalks. 10 inches ____ ------·· 70.4 158 24 0 61.5 83 4.6 1237 2 stalks, 20 inches ·- ------- 47.2 111 120 62 .0 83 4.1 1376 2 stalks, 30 inches -·--· ... 40 .2 90 80 60.3 81 7 .2 1205 l stalk, 30 in ches 
- ------~ 36.7 40 40 49.3 74 8 .9 1279 
The results shown in Table II agree in general w ith results shown in Table J. A spacing of 2 stalks, 20 inches apart, gave largest yield of seed cotton in both tests. 
Table Ill. Data from Cotton-Spacing Experiment, Bench Land-1930 
Number Desired Pounds Average Average 
stalks number seed % Bolls Average Spacing daily daily per 100 stalks cotton boll per height of shedding blooming feet per 100 per acre rot pound plants feet 
Unthinned _ -------------------·---------·---- 85 38.2 587 916 15 • 32.6 
2 stalks, 10 inches ___ ------ ------ ------ 36.l 164 240 1174 14 34_7 
2 stalks, 20 inches __ -·---- ----- ---- 65 35.6 111 120 1221 7 36.9 
2 stalks, 30 inches ...•. --------- 58 36.7 87 80 1105 12 36.5 
1 stalk, 30 inches_ 
----· -------
22 35.5 41 40 1047 9 38.4 
00 
•Not weighed 
Table IV. Data from Cotton-Spacing Experiment, Alluvial Land-1930 
Unthinned _____________ ------ 273 35_7 588 1 735 11-9 96 32.0 
2 stalks, 10 inches --------------------· 335 39.3 158 240 2077 12.7 85 37_3 
2 stalks, 20 inches -------- ----- 275 38.l 110 120 2098 10-8 81 39-2 
2 stalks, 30 inche• -------- 223 38.l 76 so 2062 11-8 80 38.6 
1 stalk, 30 inches --·-· ---- _ 128 39.9 39 40 2160 8.6 76 42.8 
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During the first part of t his period the unthinned cotton had a consid-
erable lead in blooming rate but at t he end of 18 days all plats were 
about equal. Some 15 days after this, the wider spacing took the lead 
for about t hree weeks. The unthinned plants took a second growth ~he latter part of t he season and again were producing the most dlo~ms per day. The unthinned plats produced slightly more blooms 
ur1ng the season than any other spacing. 
th The unthinned plats made the most rapid increase in height in 
. e early part of the season, but at maturity the one stalk at 30 
inches was the tallest, with an average height of 38.4 inches. There 
Was then a regular decrease in height to the unthinned which had an 
avei·age height of 32.6 inches. 
h During the early part of the season some of the medium spacings ~ owed the most shedding, but later the unthinned took the lead and :d an average of 1 70 cast-off forms per day for the season. The one ~ alk, 30 inch rows, had a season's average of but 22 forms shed per 
ay. 
d" There was not much diffe1·ence in amount of boll rot for the 'l'~feren t_ spacings but the closer spacing led by a narrow ~argin . 
e spacing of two stalks, 20 inches apart, gave the greatest yield of ~eed cotton, while t he unthinned was lowest and the one stalk, 30 
Inches, next. 
1 Table IV gives data for the 1930 alluvial-land spacing test. Re-
au ts are similar to results in t he bench-land test the same year ex-
cept that the plants were somewhat more vigorous in t heir growth ~~d tnade much better yields. The plat sheddings were Jess in t he 
Ider spacings. The numbers are larger on all the plats than in t he 
caase of the bench-land test because counts were made over larger 
reas. 
d"f The unthinned plats were t he lowest in blooming rate, but the 1 
ference between plats was too slight for it to be significant. 
c t The unthinned plats gave a significantly lower yield of seed 8~ ton than the thinned plats. The one stalk, 30 inch plats, gave 8~ghtly larger yields t han any other, but the difference between the 
aced Plats was hardly significant. 
Spacing Experiment& in 1931 
~:::::===='W=e:a:th=e=r=R=e=co=r=d=s=a=t=B=a=to=n==R=o=u~====l9=3=1=============== 
?.lonth 8 
Temperature Rainfall No. Daye No., Days 
with .01 Average Departure Departure or more for from For from Inch ea Partly ?;--- Month Normal Month Normal of Rain Cloudy Cloudy 
ay 
June 71.4 - 2.9 5.41 + 0.61 7 2 17 
July 80.1 + 0.2 1.84 - 2.95 6 4 15 
A.u 11 82.6 +i.2 6.42 -0.85 14 3 27 ~796 
- 1.8 8.28 +2.47 16 6 20 
--== . 
Table V. Data from Cotton-Spacing Experiment, Bench Land-1931 
Number Desired Average Average number Seed % Bolls 
Spacing daily daily stalks of stalks Length• cotton boll per 
shedding blooming per 100 per 100 of lint per acre rot pound feet feet 
Unthinned .•. ·--·-··----- . .. -----··- _ 24 31.7 206 2 4/6 4 1160 14.1 80 
2 stalks , 10 inches-----····--·-·-···· 23 33.6 111 240 2 7 / 64 1868 9.8 7 6 
2 stalks, 20 inches _____ ··---···--·-· _ 21 81.8 86 120 2 10 / 64 1307 7.3 74 
2 stalks, 30 inches_ ____________ ----- 20 31.8 47 80 2 11 / 64 1256 6.0 71 
1 stalk, SO inches·--------····-·-· . 
----
22 81.3 88 40 2 13 / 64 1144 6.6 67 
...... 
0 
Table VI. Data from Cotton-Spacing Experiment, Alluvial Land-1931 
Unthinned --· ------· ____ --·- 42 47.4 509 2 21 / 64 1780 17.0 92 
2 stalks, 1 O inches --·---- -··· - ··--- ___ 37 48 .7 134 240 2 30 / 64 2248 8.8 76 
2 stalks , 20 inches_ ________ __ ___ 37 47.2 104 120 2 31 / 64 2194 10.1 74 
2 s talks, 30 inches ______ ·--·--
-----
37 45.0 73 80 2 33 / 64 2093 8.4 73 
1 stalk, 30 mches -·-····· .. ----· 
-· --
27 40.8 39 40 2 33 / 64 2066 5.2 71 
*This measure refers to the spread of lint fibers when combed out while attached to the sides of the seed. 
11 
The weather during the cotton-growing season of 1931 was 
nearly normal. June had some less rain than usual and August had 
80ll'lewhat more. A good crop of cotton was made. 
b Delta and Pine Land No. 4-8 was planted in six series in the 
Aench-land test on 
April 16. Delfos-2 was planted in eight series on 
Pril 13. 
It will be seen from the data in Table V that the seasonal bloom 
rat · 
. e in the bench-land test in 1931 was nearly the same for all spac-~gs, However, as in other years, the closer spacings produced the 
n ost blooms early in the season and the wider spacings later. The 
11 UlYlber of plants in the plats was 
considernbly below the intended 
/tnber in most instances. The amount of boll rot dropped off con-
alstently as the spacing was widened. As in previous tests, there was 
\r r~ther wide diffe1·ence in the number of bolls per pound for the 
w~~ious spacings, ranging from 80 for the unthinned to 67 for the 
Pi~k~st spacing. These bolls were not weighed for some weeks after 
'J' 1
1ng. All samples had had time to become thoroughly dry. The 
,,
1
e d of seed cotton per acre was in line with results of previous 
,ears. 
a The length of staple, measured as mentioned previously, showed 
thrather close relation between length of staple and spacing of plants, 
in eTcloser the spacing the shorter the staple. See Fig. 1. As is shown 
to 2 able V, the length i·anged
 from 2 4/64 inches for the unt~inned 
fo l3 /64 for the widest spacing. This is a difference of 9/64 mches 
Pr r t.he entire spread of fibers, and would make a difference of ap-
th oxill'lately 4/64 or 1 / 16 inch in the length of staple on one side of ofef~eed, or the actual length of lint fibers. This difference in length 
fe ibers due to spacing seems to be rather unusual. Much less dif-
rence 
was found other years. 
Fig. l. Cotton Seed, with Lint Attached, from Various Spacings 
2 Stalks 10 In. 
Average Length 
2 16/82 
2 Stalks 20 in. 
Average Length 
2 16/82 
2 Stalks 80 in. 
Average Length 
2 17/82 
12 
The results shown in Table VI for the alluvial-land spacing test 
in 1931 are in line with bench-land results in the main. However, 
the blooming and shedding rates were consistently heavier in the 
c~ose spacing in the alluvfal-land test. The difference in the staple 
length in the different spacings is 12 / 64 inches in favor of the wider 
spacing. This is a somewhat greater difference than was found in 
the bench-land test. Although the greatest yields of seed cotton for 
both the alluvial-land and bench-land tests are listed under 2 stalk&, 
10 inches, a count of the actual number of stalks present showed a 
spacing nearer 2 stalks, 20 inches. 
Spacing Experimenta in 1932 
Weather Records at Baton Roui-1932 
Temperature Rainfall No. Daye No. Daye 
with .01 
Mon the Average Departure Departure or more For for from Month from Inches Partly CloudY Month Normal Normal of Rain Cloudy 
May 78.2 -1.1 8.89 +S.62 11 2 20 
June 81.6 +i.5 2.80 -2.14 7 5 16 
July 88 .5 + 1.s 7.68 +l.16 16 6 17 
August 82.4 +0.1 6.62 - 0.12 15 6 20 
The weather during June, July, and August 1932 was not fat 
from normal. May was somewhat rainy. Boll weevil infestation was 
rather heavy early in the season and the frequent rains during JulY 
and August made it a difficult matter to control them. They did 8~ 
much damage that only a fair crop of cotton was made. Delta an 
Pine Land No. 4-8 was planted in six series in the bench-land test 0~ 
April 15. Delfos-2 was planted in eight series in the alluvial-land tes 
on April 11. 
Table VII gives data from the bench-land test in 1932. 'fbe 
plants this yea1· were larger than usual and the yield was poorer dll~ 
to heavy weevil damage. Less data were taken than during otbe 
years. 
·det 
Measurements of staple length show better length for the 'WI aS 
spacing as was found in 1931, but the difference was not so great 
the previous year. 
The yield weights show the unthinned cotton much below all;~~ 
spaced cotton. Best yields are from the wider spacings, but the 
ferences in yields between spaced plats are hardly significant. 
' JI 
Table VIII shows results from the alluvial-land spacing test ~t 
1932. Results here are in line with the results in the bench-land t:be 
the same year except that the yields are somewhat better and Je 
different spacings apparently did not have any effect on sta:eY 
length. However, the plants were all so large and rank that t. I· 
crowded each other and simulated the conditions of a similar spacin 
Table VII. Data from Cotton-Spacing Experiment., Bench Land-1932 
Number Desired Weig ht Average number Seed Spacin1r daily stalks stalks cotton Length of plants 
blooming per 100 per 100 per acre of staple per 100 feet feet feet 
Unthinned --· Not 631 674 2 22 / 64 N ot 
2 stalks, 10 inches __ 
-----------
Counted 185 240 907 2 27 /64 weighed 
2 stalks, 20 inches -·--·-· ···- _ llO 120 961 2 27 /64 
2 stalks, 30 inches ___ 76 80 1009 2 28 / 64 
1 stalk, 30 inches 
-------· 
42 40 985 2 28/ 64 
...... 
c.> 
Table VIII. Data from Cotton-Spacing Experiments, Alluvial Land-1932 
Unthinned ------------------ 22.0 466 634 2 33 / 64 168.4• 
2 stalks, 10 inche ...... ------······· 20.8 166 240 lOS;l 2 33 / 64 123.9 
2 stalks, 20 inches 
---- -------- --
20.3 106 120 l06R 2 35 / 64 122.9 
2 stalks , 30 inches ----------- 16.2 74 80 1128 2 33 / 64 107.6 
l stalk, 30 inches_ _ _ _____ 18.3 42 40 1169 2 32 / 64 109.9 
•The mature plants were pulled up and weighed afte r 1he cotton had been picked. 
T a ble IX. Data from Cotton-Spacing E x periments, Bench Land- 1933 
Desired Number number o( stalks Average Average Bolls Staple % W eight Seed Spacinit of stalks per 100 daily daily per length in boll of cotton per 100 feet Blooming Shedding pound inches rot plants per acre feet 
Unthinned _________________ 468 69-4 34 .9 75.3 2 13.5 96-4 1140 
2 stalks, 10 inches ------------------
-
240 197 69.9 32.9 69.8 1 31 / 32 11-5 78.0 1376 
2 stalks, 20 in. _______________ ----- 120 110 64 .6 23.9 67.1 1 31/32 8.2 70 .1 13 80 
2 stalks, 30 inches _ _ 80 77 60.6 16.7 6G.5 1 S0 / 32 10.2 79.7 13 43 
1 stalk, 80 inches __________ 40 41 46.0 12.8 63.3 2 8.2 79.5 1268 
Table IX gives a summary of the results obtained from the bench-land spacing test in 1933. These results 
agree fairly closely with results obtained other years. There was a considerably heavier blooming and shedding rate 
in the closer spacings. These about balanced each other, apparently, for the yields do not reflect any increase 
from the heavier blooming. The unthinned is significantly lower in yield of seed cotton than the spaced plats but 
there does not seem to be any consistent difference between the different spacings. The weight of plants was de- · 
cidely greater in the unthinned plats but there was no regular difference in the different widths of spacing. 
The different spacings appeared to have practically no effect on the length of staple in either test conducted 
this year. Why there should be a well-defined difference one year, as in 1931, and none another is hard to 
explain. 
..... 
""' 
Table X . D ata from Cotton-Spacing E xperiments, Alluvial Land-1933 
Desired Number 
number of stalk s A verage Bolls Staple % Height Weight Seed Spacing of stalks per 100 daily per length in boll of of cotton per 100 feet Blooming pound inches rot plants plants per acre feet 
Unthinned 
--- ·-- -- -------------- ---
468 205 85 .2 2 29 / 64 22 .9 43.4 68.9• 1645 
2 stalks, 10 inches -·-· -----··-· -------··-·-· 240 197 219 75 .7 2 29 / 64 16.9 47.9 57.2 2501 
2 stalks , 20 inches ----·--- -------- 120 llO 200 72.9 2 26 / 64 14.7 49.8 52.6 2442 
2 stalk~. 30 inches _______________ 80 77 155 68.6 2 26 / 64 12.8 60 .0 61.3 2444 
1 stalk . 30 inche• -----··---------··- --· •.. 40 41 127 66.6 2 29 / 64 12.7 51.0 50.9 2427 
The results shown in Table X for the alluvial-land test in 1933 are well in line with results obtained in other 
tests. 
..... 
en 
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The mature plants in certain rows of different series were pulled 
up and weighed after the cotton was picked. This was done to get a 
measure on the total vegetative growth under the different spacings. 
From the results obtained it appears that the unthinned plats have 
a considerably heavier vegetative growth than the spaced, and that 
this appears regularly. In the various spacings there is a gradual 
reduction in weight as the spacing is widened. 
Spacing Experiments in 1933 
Weather Records at Baton Roug&-1933 
Temperature Rainfall No. Days No. Days 
with .01 
Months Average Departure For Departure or more for from Month from Inches Partly CloudY Month Normal Normal of Rain Cloudy 
May 79.4 +5.1 4.41 -0.82 5 4 18 
J•me 78.6 -1.5 S.88 - 0.94 6 6 10 
July 81.2 -0.5 6.39 +0.01 20 0 29 
August 81.4 -0.3 5.72 +0.08 15 6 24 
The weather during the cotton-growing season of 1933 was verY 
close to normal except there was an unusual number of rainy daY5 
during July. Cotton plants attained a medium size and yielded well. 
Dixie-Triumph! 757 was planted in six series in the bench-la~~ 
test on April 17. Delfos 2 was planted in three series in the alluvia 
land test on April 17, also. 
Effect of Spacing on Vegetative Growth of Cotton Plants 
It is sometimes suggested that close spacing of cotton plants rnaY 
be used as a means to limit growth in case it tends to be excess.ivet 
The data given in Table XIII indicate that for the years that hetg~ 
measurements were taken, close spacing did hold down growth in 
height, both on the bench and alluvial lands. The closest spacing, the 
unthinned, had plants that averaged 7 to 8 inches lower than th~ 
medium-width spacings. On the alluvial land where the growth 0 
plants was generally greater, the widest-spaced plants tended t~ 
spread laterally and did not become so tall as the plants in some 0 
the medium-spaced plats. On rich land, if there is a reasonably heavY 
rainfall, excessive crowding of plants, as happens in very close spac· 
ing, may cause the plants to become taller than the plants in the other 
plats. 
Table XIII. Effect of Spacing on Vegetative Growth~ 
Spacing 
Unthinned .. -------·--·-2 stalks, 10 in. _____ _ 
2 s talks, 20 in ............ . 
2 stalks, 30 in ......... _ 
1 stalk , SO in. . ..... .. 
Vell'etative 
branches 
per 
plant 
.04 
. 7 
1.00 
1.25 
3.06 
On Bench Land 
Height 
of plants 
2 year 
average 
34.8 
87.8 
48 .0 
42 .2 
48.8 
Weight 
of plants 
1988 
96.4 
78.0 
70.l 
79.7 
79.5 
Helli' ht Wefirht 
of plants of plants 
S year 2 year• 
average 
---
42.7 11s.s 
48.9 90.6 
50.8 g7,7 
49.6 79.4 
47.7 ~ 
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Under very close spacing, as th~ unthinned, individual plants 
~re much reduced in size, but the number of plants per acre is so 
t~rge that their total mass of vegetative growth is greater than where 
e spacing is wider. See Table XIII. 
Under close spacing, the plants are slend'er and have very few 
~egetative branches. An actual count on the plants in the unthinned 
ench-land plats in 1931 showed that only .04 of the plants had 
v~getative branches and these were mostly at the ends of rows or at 
p aces where the plants were not crowded. The plants in the wide 
~Pacing plats had an average of 3.06 branches per plant, while the 
intermediate spacings had an intermediate number of branches. 
Effect of Spacing on Rate of B looming 
bl ~loom counts were made on only a part of the days during the 
th 00tn.i~g season, but the period chosen was representative and covered 
n e main blooming period. The figures given represent the average 
c Umber of blooms produced on a hundred-foot row during the days 
d?;nted. As is shown in Table XIV, there seems to be considerable 
e 
1 ference in the trend of blooming rates different years. This was 
i:Pecial!y true on the bench land. In 1929 the1·e was some increase 
th number produced as the spacing widened, but in 1930 and 1931 
19~ average for the season was about the same for all spacings. In 
th 3• there seems to be a consistent decrease in number of blooms as 
doe bspacing is widened. This difference in different seasons is no 
th u t due to variation in weevil infestation and in growing conditions 
la:t two seasons. In 1933, weevil infestation was rather heaVY the 
Sid er Part of the season and a hail storm damaged the plants con-
br erably by breaking off tender tips of many of the stems and 
anches. 
nu bOn the alluvial land there was a rather regular decrease in 
ag inf er of blooms every year as the spacing was widened. The aver-
of ~ or the five years and during three years of the ·five, the spacing 
on ~o stalks, 10 inches, gave the highest blooming rate. The average 
sa... e bench land for the four-year period was also highest for the 
'"e Sp · acing, two stalks, 10 inches apart. 
by thin every case early in the season the most blooms were produced 
to d e closest spacing. After a few days, the relative number began 
lead ecre~se and in about 15 days a slightly wider spacing took the 
the j This Was followed in a few days by a still \vider spacing taking 
hig, e;d.and so on until the widest spacing was doing the most bloom-
F'igs 2his Was a c
omplete reversal of rank in rate of blooming. See 
· and 3. 
and t~he~·e appears to be a close relation between the rate of blooming 
to ex e iate of shedding. If the blooming rate is high, it is reasonable 
Peet a high rate of shedding because there are consequently 
Table XIV. Effect of Spacing on Rate of Blooming 
On Bench Land On Alluvial Land 
Spacing Average Average Average Average Average Average Average Average Average Daily Daily Daily Daily 4 Year Daily Daily Daily Daily Daily 4 Year 
Blooming Blooming Blooming Blooming Average Blooming Blooming Blooming Blooming Blooming Average 
1929" 1930 1931 1938 1929 1930 1981 1932 1983 
!:..:> Un t hinned ________ 49.2 38.2 31.7 69.( 47.1 61.4 :i7.5 47.( 22.0 205.3 74.7 0 
2 stalks, 10 in . ____ 53.2 36.1 88.5 69.9 48.2 70.4 34.2 48.7 21.4 219.3 78.8 
2 stalks, 20 in . 58.5 85.5 31.8 64.5 47-6 47.2 83.( 47.2 20.2 200.0 69.6 
2 stalks , 30 in. 60.7 36.7 31.8 50-5 U.9 40.2 32.3 45 .0 15.2 154.7 57.5 
1 stalk, 30in. ____ 60.8 35.5 81.3 40.0 41.9 36.7 30.9 40.8 13 .4 127.3 49.8 
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~ore forms there to be shed and the plants are subjected to greater 
8 
ress to support the larger number of forms. 
The relation between blooming rate and yields of seed cotton is 
~ot very clear. If t here is any correlatio n, other factors doubtlessly 
t:ve so much influence that the relationship is obscured. In most of 
. e tests, the unthinned plats were either highest or next to highest 
;n Production of blooms, but in every case, except on e, they were the 
owest in yields. Taking up a slight ly wider spacing though, which 
20 
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rte. a, Benoit Land Spac1ng Teat 
J. vsreae Da1l7 Bloom11J8 by Weekly 
Periods from June 26 to August 15 
Composite or lg3o am 1931 CoW1ts 
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//-....:..~ /\.., ,./ 'i"~·~--
1 / ~ r·~ \ .. _ / h; ·::::: .. Ir/ ~·-· ·-· \ ·., : / J. ,, I o ' , - __,~ .. -' • • /1 1 '·," -::/ ~~. \ '•./ /. 
11 I /--- -------- ·' '\ \Ir 1Y • .: "0- • '/ i; I .: ~ "-. 1 
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·•·••· .• .•. ... l stall<, 30 inches apart I 
I 
Weet~.~~:':""----~~--~"!-----~----~~----~----~--~ h at 2nd 3rd <&tb 5th 6th ?th 
ad the h' h cott Jg est seasonal bloom rate on the whole, the yield of seed 
on Was next to highest. 
With R.esult s obtained in Arkansas by Ware (5) agree very closely 
lie :four r sults in respect to relation of spacing and blooming rate. 
lllor ound that during the first three weeks of the blooming period, bur~ blooms were produced in the thick spacing than in the thin. 
tha Ing the fourth week the thin plantings produced more blooms Wee~ the thick and continued to do so during the remaining three 
O:f:f . 8 of t he counting period. Both the thick and thin stands dropped 
lllor Jn blooming rate after t h fifth week, t he thick falling off the 
and e {apidly. The thin stand produced more blooms than 'the thick, 
a so higher yields of cotton. 
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. McNamara (3) in Texas found that up to the peak of the bloom-
ing period the unthinned cotton produced the most blooms, but after 
that the spaced plants produced the more. 
Effect of Spacing on Earliness 
. Flowers begin to appear on the rows of all the spacings at prac-
:1~ally the same date. The spacing does not affect the earliness in 
. his respect. The period of flower development seems to be the same 
in all cases. Soon, however, the number of blooms is greater on the 
~losely-spaced rows. This increase is due to the fact that the first 
looms that a plant produces either spring directly from the main 
ste~ of the plant or from the primary fruit limbs at a point near the 
~ain stem. If there are more plants in the row, as in the case of 
c ose spacing, there are more places for the early flowers to develop 
~nd thus an earlier crop may be started. This early development may 
t~ retarded in case the plants are so closely spaced or crowded that 
v/ plants cannot attain size or vigor sufficient to produce flowers. 
?ere the plant has plenty of room it tends to spread out by length-
ening its fruit limbs and by putting out vegetative branches so as to 
occupy all the space available. Filling the space in this way is largely 
~ ?natter of growth and that requires some time. A little later these 
~rger plants may bloom on all parts and thus produce a large number 
~ blossoms, the number per row equaling or even exceeding the 
U~ber produced by the closely-spaced rows. From this it may be 
~asily seen that, within certain limits, the closely-spaced plants pro-
Uce a slightly earlier crop. In places where boll weevils are numer-
~us and not well controlled, this is a matter of considerable impor-
i ance. Some of the early varieties like Delfos appear to start develop-t? the vegetative branches early or before the main stem has at-
ained much size. This apparently helps make an earlier crop. 
r As the length of the boll period varies but little, it follows that 
e o~s that have the highest percentage of early blooms have the high-
P~at P~rcentage of early open bolls. Counts made in the bench-land 
sin 1929 showed the following results. 
Table XV. Number of Bolla Open at Different Datea 
;:--__ Aug us t 8 Auiruat 18 
l.Jnthinne-d:--------------------------
2 Stalk ····-··--·-··-·-------------- 47 648 2 stalks, 10 inches .. __________________ 35 682 
2 stalk 8 • 20 inches_____________________ 28 450 
l stalks, 80 inches ... ____________________ 26 418 
~O inches ......... _.................... 22 290 
in . The percentage of the total crop that is obtained the first pick-
th g t1~ another means of getting a line on earliness. Table XVI shows ce~t in the bench-land test, the unthinned plats gave the highest per-
all ~ge of the crop the first picking rather consistently. On the 
Uvtal land, the highest percentage was obtained consistently from 
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the second closest spacing. We are not sure as to the reason for this 
difference. Possibly the extra amount of crowding in the alluvial 
land plats accounts for the difference. 
Table XVI. Per Cent of Crop from First Pickin&' 
Ben ch Land 
% % % % 
Spacing First First Firs t First 4 Year Piekin&' Plekini: Picking Pickini: Averall'e 
1929 1981 1982 1988 
Unthinned --------- 77.2 81.2 67.4 52.2 69.5 
2 stalks , 10 in. __________ 69.0 81.7 67.1 44.7 65.6 2 stalks, 20 in, ___________ 68.8 79.8 65.2 40.8 63.7 
2 stalks, SO in . _________ 60 .6 78 .7 58 .8 82.7 56.5 
1 stalk, 80 in . ___________ 50.0 66.0 58.9 25. 9 49 .0 
Alluvial Land 
First First First First 4 Year Spacing Picking Pickinll' Picking Picking Average 1929 1931 1932 1933 
Un thinned ________________ 63 .1 70.6 63.8 78.3 66.6 
2 stalks, 10 in. ___ ______ 64.2 71.4 68.2 82.7 71.6 
2 stalks, 20 in. _____ 57.7 67.9 67.0 80.l 65.7 
2 stalks, SO in. _____ 48.6 66.4 70.5 76.2 66.4 
1 stalk, 80 in . _________ 41.2 58.5 68.8 H.8 60.~ 
Most investigators who have considered the effect of spacing on 
earliness have found that the percentage of the total yield that is 
obtained the first picking is higher in the close spacing. Ware (6) 
reports that close spacing gave the best yields the first picking but 
for a five-year average this increase was not reflected in increase of 
total yield. Duggar (6) in Alabama in the first picking on August 
26 obtained 42 per cent of the whole yield from the 12-inch spacing, 
38 per cent from the 18 inch, 30 per cent from the 24 inch, and 26 
per cent from the 36 inch. 
Results similar to the above have been obtained by others. If 
there are more plants on the ground, there is a higher percentage of 
primary bolls, or bolls springing directly from the main stalk or froJll 
fruit branches on the main stalk . Bolls on these parts, in the main, 
develop earlier than bolls on secondary branches, and if the percent· 
age is higher, an earlier crop is produced. 
Effect of Spacing on Rate of Shedding 
The effect of spacing on the rate of shedding was considered 
indirectly in the discussion of the effect of spacing on bloom produc· 
tion. It was observed that early in the season there are more blooJllS 
produced in the closely-spaced rows, but this was followed bY a 
heavier rate of shedding. 
Table XVII gives the daily average of shed forms, squares and 
bolls, on the days counts were made. These numbers vary consider· 
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ably in size from year to year because the a1·ea covered differed some 
;nd t~e rate of shedding differed considerably at different periods. 
he figures for the various spacings used are comparable any partic-
ular Year. It will be noted that almost without exception there is a 
gradual decrease in rate of shedding as the spacing increases. 
Table XVU. Average Daily Shedding of Forms 
Bench Land 
Average Average Average 
Daily Daily Daily 
Shedding Shedding Shedding 
4 Year 
Average 
1980 1981 1988 
Average 
Dally 
Shedding 
1929 ~------------------------~ 
2 nthinned ......
.... 85. 7 48.8 85 .0 28 .8 84 .9 
81.0 22.6 32.9 stalks, 10 in -- ....... - 22.7 
89.8 
2 •talks, 20 i · ............... .. 66.0 21.4 2S.9 2 
n .. _____________ 18.1 80.9 
stalks, So in. 11.2 26.2 58.0 20.0 15.7 
22.0 22 .0 12 .8 1 stalk, 80 In .'~:=:=:::::= 5.4 15.8 
Alluvial Land 
Average Average 
Daily Daily 
Shedding Shedding 
2 Year 
Averaae 
----
1930 1981 
llnthin_n_e_d ___________ ...:... ____ 2_7_8 ____ 4_2 _____ 15- 7-.-5-
§jf ~~lif~~:~~~: m 11 im 
b Table XVIII shows the effect of the various spacings used on 
f 011 Weights. Th~se weights represent the number of bolls required 
for a Pound of seed cotton. One hundred boll samples were picked 
t~om each plat each year and averages taken. The table shows that 
i e ?0 lls become larger very regularly and consistently as the spacing 
bs Widened, both on the bench land and on the alluvial land. It might 
be e~Pected that the closer spacing would reduce the size of the boll 
e ut it Was hardly to be expected that it would make as much differ-
r nee as the figures show or that the reduction in size would be so 
egular. 
~ N Some few others doing research work in cotton spacing, notably 
a ~ amara ( 3) and Tisdale ( 8) have reported that close spacing has 
endency to reduce the size of the boll. 
Effect of Spacing on Boll Rot 
th Where cotton plants tend to become very growthy and rank as 
w eyl do in southern Louisiana, and where boll rot is prevalent, it 
caou d naturally be expected that the close spacing of plants would l!o~se more of the bolls to rot. The figu1·es in Table XIX, representing 
rel ~~8 made for three and four year periods, show that there is Mme 
a ion. In general the number of rotten bolls becomes fewer as the 
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spacing is decreased, but the difference is hardly so great as one 
W'Quld expect. Probably the plants are sufficiently rank and have 
such heavy growth of foliage that conditions are favorable for boll 
Table XVIII. Effect of Sp,.cing on Boll Size 
Ben ch Land 
Bolls per Bolls per Bolls per S Year Spacing pound pound pound Average 1929 1981 1988 
Un thinned ·-·----·---------- 79 80 75 78.0 
2 stalks, 10 in. ________ ___________ 75 76 70 78.7 
2 stalks, 20 in. _______________ 68 74 67 69.7 
2 stalks, SO in·-----------·------ 67 71 (IS 68 .0 
l stalk, 3 0 in. __ -----------· 63 67 63 64.3 
~_:-
Alluvial Land 
Bolls per Bolls per Bolls per Bolls per 4 Year Spacing pound pound pound pound Average 1929 1980 1931 1988 
-Un thinned --------·-·- 91 96 92 85 91.0 
2 stalks, 10 in, ______ 88 85 76 76 80.0 
2 stalks, 20 in. _______ 88 81 74 78 77.7 
2 stalks, 30 in. _______ 81 80 78 69 75.7 
1 stalk, 30 in. _______ 74 76 71 67 72.0 
rot even with the wide spacing. The air is usually rather humid. 
Some of the bolls counted as rotten when these counts were made 
were not entirely ruined. Some of them would be picked but the 
cotton was damaged , and perhaps a part of the locks in the boll 
Table XIX. Effect o( Spacing on Boll Rot 
B ench Land 
% % % 
Spacing Rotten Rotten Rotten bolls bolls boll s 
1929 1980 1981 
Un thinned --------------· 11.5 15 .0 14.l 
2 stalks, 10 in·-------·------- 10.6 14.0 9.8 
2 stalks, 20 in, ___________ 10.4 7.6 7.8 
2 stalks, 80 in. __________ 11.9 12.0 6.0 
1 stalk, 80 in. ________________ 8.9 9.0 6.6 
Alluvial Land 
% % % % 
Spacing Rotten Rotten Rotten Rotten bolls bolls bolls bolls 
3 Year 
Average 
18.5 
11.5 
8.2 
10.5 
8.2 
~ 
4 Year 
Ave rage 
1929 1980 1931 1988 ----------------------------~-:-----14. 5 Un thinned ---------------- 6.1 11.9 
2 stalks, 10 in, _____ 4.6 12.7 
2 stalk•, 20 in . _______ 4.1 10.8 
2 stalks , SO in. _______ 7.2 11.8 
17.0 
8.8 
10.1 
8.4 
22.9 
16.9 
14.7 
12.8 
10.8 
9.9 
10.1 
7.6 l stalk, SO in. ______ 8.9 8.6 5.2 12.7 ================:::c:====================~ 
ruined completely. This rotting of bolls is responsible for consider· 
able loss in cotton yield's, and loss in grade. 
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f We have not found any mention by other investigators of the 
e feet of spacing on boll rot. Presumably boll rot was not so preval-
ent in most places where spacing experiments were conducted as here. 
Effect of Spacing on Insect Control 
h It seems probable that the spacing used in growing cotton may 
ave some bearing on insect control , especially the control of boll 
Weevils. However, there seems to be very little experimental data 0~ this matter. In the spacing experiments, small plats are used as a ~tu~· Boll weevils migrate from one plat to another so freely that it 
f ard to get satisfactory data. In our experiments some weevil in-
:station counts were made but no data obtained that were considered 
orthwhile. 
5 . It is well known that if the direct rays of the sun strike an ab-t~lssed. square, either hanging to the plant or on the ground, in which 
ob~r~ is a weevil larva, the larva is apt to be killed. The writers 
th ained a kill of 100 % in some squares placed on bare grotmd in 
of e sun _for several days. Hunter and Pierce (7) report a mortality 
re Weevils from heat and dryness in immature stages of 23.8 % . This 
0 ~resented an average from different dates extending from May to 
9; ~be1·. Smith as reported by McNamara (3) obtained a kill of 
of ·th% u~der hot dry conditions in Florida. McNamara (3) was also 
Vil} e opinion that under the hot dry conditions prevailing at Green-
th :· Texas, that the rate of mortality would be high. He considered 
th a a close spacing would tend to hold weevils in check by keeping 
ro: Plants smaller, thus producing less shade, especially between the 
Pia s. Under ou1· conditions in sout hern Louisiana where the cotton 
\Vo n;s grow much larger than they do at Greenville, the point made 
clo u ~ not hold . Here the most dense shade is to be found in the 
lio se Y-spaced plats. This is apparently more favorable to the weevils. 
th Wever, consiaering the matter of earliness, within certain limits, Pl'~bclosely-spaced plants which produce a somewhat earlier crop will 
troll ably Produce better yields if weevils are plentiful and not con-
ed. 
Effect of Spacing on Lint Percentage 
diff Samples of seed cotton from the spacing plats were ginned on 
con ~rent Years to determine lint percentage. There seemed to be no ab1;1~ent difference between plats. This was to be expected prob-
diff ecause there does not appear to be any definite cause for a 
erence. 
foun~cNamara (3) in his spacing experiments at Greenville, Texas, 
Pere that the spacing apparently had no consistent effect on lint 
Iliac entage, Re also reports that Cardon and Meade working at other Sitni~s obtained similar results. Sankaran (9) in India makes a 
ar report. 
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Effect of Spacing on Length of Staple 
Whether or not the width of spacing has any effect on the length 
of staple is a mooted question. Rather extensive measurements of 
the staple from the various spacings were made in 1931, 1932, and 
1933. As was explained on a preceding page, the lint was combed out 
on each side of the seed (See Fig. 1) and measurements made of the 
width of spread. The figures in Table XX give these measurements 
in inches. Each represents slightly more than twice the length of 
individual fibers since the thickness of the seed is included. The 
T'!ble XX. Effect of Spacing on L ength of Staple 
Bench Land* 
Length Length Length 
Spacing S taple Staple Staple 
3 Year 
in ches inches inches Average 
1081 1982 1933 
Un thinned 
----··----------------
2 4/ 64 2 22 / 64 2 2 8.6/64 
2 stalks, 10 in. ________ __________ 2 7 / 64 2 27 / 64 1 62 / 64 2 10.6/ 64 
2 stalks, 20 in .. ________________ 2 10 / 64 2 27 / 64 1 62 / 64 2 11.6 / 64 
2 stalks, 30 in. ___ _________________ 2 11 / 64 2 28 / 64 1 60 / 64 2 11 .G/ 64 
1 stalk, SO in . ------------- 2 13 / 64 2 28/64 2 2 18.6/ 64 
Alluvial Land 
Length I.cngth Length 3 Year 
Spacing Staple Staple Staple inches inches inches Averalle 
19 31 1982 1033 
----Unthinned ................ _ ------- 2 21 / 64 2 88 / 64 2 29 / 64 2 
27,6 / 6' 
2 stalks, 10 in .. ____________ 2 30 / 64 2 83 / 64 2 29 / 64 2 so.6 / 6
4 
2 sta lks, 20 in. _________________ 2 31/ 64 2 35 / 64 2 26 / 64 2 so.s / 6
4 
2 stalks, SO in .. _________________ 2 83 / 64 2 38 / 64 2 27 / 64 2 s 1.0 / 64 
1 stalk , 80 in. _________ 2 83 / 64 2 32 / 64 2 80 / 64 2 3~ 
•Di!fe rent varieties used in bench-land t es t deffercnt years. 
lengths obtained in 1931 showed the fibers from the unthinned plat~ 
t'"o be significantly shorter than the fibers from the spaced plats 8~.9 
there is a regular increase in length as the spacing is widened. T 
1d 
increase was very regular and consistent in both bench land fl!l d 
alluvial-land plats. In 1932, the lint from the bench-land plats showe ! 
a difference between the spaced and unspaced plats similar to that 
0d 
1931 except that the spread was not so wide. Within the sp~C~ 
plats, slight differences appeared for the different widths of spacin ~ 
In the alluvial-land plats in 1932 there seemed to be no consiste~' 
difference in lint length between the unthinned and the spaced pill 0 
or between the plats with the various spacings used. In 1933 n d 
consistent difference appeared between the unthinned and space 
plats in either set of experiments. 
The question arises as to why t here should be a decided and ~o~; 
sistent difference in lint length some years and not others .. Thi~ ts 
probably due to lack of sufficient supply of moisture in certain P 
8 
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~orne Years at the time the cotton fibers were lengthening. It has 
e.en shown by several investigators that a scarcity of moisture in the 801~ at the time the cotton fibers in the young boll are lengthening, 
U:h1ch is the first twenty-five days after the flower opens, bas a de-~~d~d .tendency to shorten the length of the fibers, or to prevent 
eir full development. 
th ~f we compare the rain fall records for 1931 and 1933 we find 
th at in 1931 there was 1.84 inches in June during the latter part of 
12e rnonth; in July most of the rainfall was within a period of 5 days, th th to 16th; in August it was from the 2nd to 6th. The total rainfall 
at would probably affect the fibers was 9.14 inches. A considerable 
Part of this came in three or four large rains when the run off was ~e~t. In 1933 there was about 13.29 inches during a corresponding t~riod, with 6.29 inches well distributed throughout July, the month 
th at n:ost of the cotton fibers are formed. From the distribution of 
the rains the two seasons, and their relative amounts, it appears that 
is ere ll!Jay have been a greater scarcity of moisture in 1931. If there 
Pl a shortage of water supply, the competition will be keener on a 
\rat Where there is a large number of plants and a greater mass of 
egetative growth such as is to be found in the unthinned plats. 
rn k The majority of the workers on the subject of cotton spacing 
of\ e no mention of the effect of spacing on staple length. The most 
gr he ones that do mention the matter report that the different de-
N ees of spacing apparently had no effect on length of staple. Mc-tharn~ra ( 3) says, "Many determinations of the length of lint from 
rn e different spacings were made during the years that these experi-Sae~s Were conducted, but no consistent differences were found." th~ aran (9) and others report similar results. Balls (10) states 
11 \ staple length varies with the sowing distance. Williams and 
s)ththews (11) reported that close spacing gave larger yields but 
g tly shorter lint. 
Effect of Spacing on Yield of Cotton 
in Table XXI shows in some detail the effect of the various spac-fi~s on cotton yields, both on bench land and on alluvial land, for a 
in ;hYear period. Fig. 4 shows graphically the averages of the yields 
e tests for the same period. 
OlJ) As was mentioned previously, the bench-land soil was naturally 
lizey lnoderately fertile, but it has been built up by the use of ferti-
of rs and legumes until it is fairly productive, making about a bale lar:~tton. to the acre under good weather conditions, and a plant as 
as is desirable. 
that If We notice the bench-land test figures for each year, we find 
in y· tf e closest spacing and the widest spacing are regularly lowest 
le ds, the unthinned being the lowest of all. The plats spaced 2 
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stalks, 20 inches apart, ranked highest in yield four years out of the 
five and were not much below the other year. Two stalks, twentY 
inches apart, seems to be the best spacing to use under conditions 
such as prevailed where these tests were conducted. However, the 
Table XXI . Effect of Spacinr on Yield Per Acre 
Pounds Pounds Pounds Pounds Pounds 
Spacing seed seed seed seed seed 6 Year cotton cotton cotton cotton cotton Averare 
1929 1980 1981 1982 1988 
Bench Land 
Unthinned ------------- 1265 916 674 1140 999± 71.• 
2 stalks, l 0 In._ ____ 1288 1174 1160 907 1876 1180± so.' 
2 •talks, 20 in. ____ 1424 1221 1858 961 1880 1269± &5·9 
2 stalks, 80 in. ________ HOO 1106 1807 1009 1848 1288± 66·8 
1 stalk, 30 In. ----- 1274 1047 1144 985 1268 110± so.• 
Alluvial Land 
Unthinned ------- 1017 1786 1780 684 1645 1862±102.f 
2 stalks, 10 in. ____ 1287 2077 2248 1058 2501 1828±108.1 
2 stalks, 20 In. ______ 1876 2098 2194 1068 2442 1885± 98·
6 
2 stalks, 80 in. ____ 1206 2062 2098 1128 2444 1786±11°·2 
1 stalk, SO In. ____ 1279 2160 2056 1159 2427 1816~ 
differences obtained from the four wider spacings are hardly signi· 
ficant, statistically considered, and are less than one would normalb' 
expect. 
The alluvial-land tests were conducted on land more fertile tha~ 
that used for the bench-land tests, and there was usually abundan 
moisture in the soil. The plants there had a tendency to become t~0 
large or rank. Noticing the yields for the different years, shown in 
Table XXI, we see that the unthinned plats yielded lowest every year 
by a considerable margin . They are significantly lower. There was 
no large or significant difference in yields from the other spacing&• 
Two years the 2 stalks, 10 inches, apart were in the lead and two 
other years, the 1 stalk, 30 inches, was in the lead. Another distance, 
2 stalks, 20 inches, led another year and had the best average for th~ 
whole period. From this data, it a.Ppears that under the alluvial-lan t 
test conditions, it does not make much difference which of the four 
wider spacings is used. This means a range in number of plants pet 
acre from about 4,500 to 19,900. The unthinned plats with ab0.u1 
59,000 plants to the acre give decidedly lower yields on both aJ!u'IJa 
and bench lands. 
As was stated previously, few if any other cotton-spacin~ 
experiments have been conducted under conditions such as pre'lll~ 
in southern Louisiana. On account of this, results obtained by otbe t 
will differ considerably. Brown (12) in his summary of six:ty·f0~e 
spacing experiments that had been conducted in various parts of t t'I 
Cotton Belt prior to the coming of the boll weevil says, "A summa 
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of the results given shows that twelve-inch spacing, in three and one-h.~lf to four-foot rows, was first in yield in twenty-four tests. This 
distance was used oftener than any other but it averaged best ---------· 
On the less fertile lands the closer spacing gave best yields in the 
tnafority of cases ·-----------------------··-- · On t he rich lands, wide spacing 
gave best yields in a number of cases, but the results varied widely, 
due Probably to differe nces in rainfall, length of fruiting season, 
Y1eld Por l---1-------~1-----+-----+-----+----­
A.•re 1n 
PO\U\4s Hluv1al 
-- - -- ......_ Land 
lBOOt--+-----.:+.-----+--'--=-~ --/ ........ ......__......- -
I 
l?OOt--+---~'-+------+-----+----'--11----~ 
I 
I 
I 
~500 1--+---.f.-, ---L-----l------1------1-----­
/ 
I 
I 
l500 t--f---.l-.---+----~~f-------l'---------I----­
., 
,c: 
s 
~t~j" In his review of spacing experiments after the coming of the 
wo Weevil, Brown (12) says, " In eleven tests conducted under boll oree~i} infestation, nine gave best yields with a spacing of 12 inches 
cote oser. From this it seems that with heavy boll weevil infestation, 
ton should b d l ' 1 Wh"l l · e space very c ose Y------------------------ -· I e eavmg 
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the rows unthinned may, in some cases, give the best yields, this is 
uncertain, and in no case will it be satisfactory on account of the 
difficulty in removing grass and weeds. There must be room between 
the plants or clusters of plants for a hoe to work if the grass and 
weeds are to be removed easily and effectively. This requires a space 
of 10 or 12 inches ____________________________ , If weevil infestation is heavy, it 
is not practicable to leave the plants close enough in the drill for 
maximum yields, provided only one plant is left in a hill. This diffi· 
culty may be avoided by leaving two or more plants in a hHl, with 
hills a hoe's width apart. On poorer soils larger yields may be ob· 
tained usually if three or four stallrn are left in a hill." 
McNamara (3) in his experiments at Greenville, Texas, obtained 
best yields from unthinned plats. This was just the opposite of results 
in our experiments where the unthinned plats made poorest yields. 
The difference was due no doubt to the difference in moisture con· 
ditions in the two regions. 
Ware (4) in Arkansas found that if the plats were not thinned 
at all that the yields were reduced somewhat, but that if boll weevils 
appeared in the plats closely-spaced cotton made more cotton than 
thinly spaced. 
Reynolds ( 1) in his extensive spacing experiments in Texas se· 
cured best yields in general from close to medium spacing, but in 
some instances best yields were obtained from rather wide spacing. 
It was concluded that the cotton plant may adjust itself to produce 
satisfactory yields under a rather wide range of spacing. 
Suggestions to Cotton Growers 
A study of the results obtained by various experimenters maY 
have a tendency to lead one to think that there is not much to cotton 
spacing, since results have varied so much in different places. How· 
ever, there are so many different factors influencing the growth of 
plants and the spacing that it is sometimes hard to see the underlying 
principles governing the matter. The nature of the soil, the soil fer· 
tility, the length of season, supply of moisture, the prevalence of 
boll weevils, success of the efforts made to control weevils, and the 
variety used all have some bearing on the matter. 
From work that has been done, we are sure that for best yields 
the grower should have his land well covered with cotton plants. If 
the land is well covered it does not matter so much just what sp~cin~ 
is used in the row. If the plant has an opportunity, it will adjust itsel 
to a rather wide range of conditions. 
If boll weevils are plentiful and not well controlled, best yields 
will be obtained from close spacing. 
In general, the optimum spacing varies greatly with the land· 
Poor land requires much closer spacing than rich land. If under the 
33 
spacing used there are some plants without any bolls or with only 
srna!J defective bolls, it is evident that the spacing is too close. On 
:he other hand, if under the spacing used there are some open spaces 
in the row, or bare ground showing between plants, then the spacing is 
not close enough. 
L . ~lose spacing will give best results on the hill lands in North 
ou1s1ana. We recommend that the plants be thinned to 2 to 4 stalks 
ier.hiJ!, with the hills a hoe's width apart, which means from 10 to 
1 
5 lnches, and that rows be three feet wide. For the richer valley 
bands in the northern part of the State, a slightly wider spacing should 
e Used, say 2 stalks every 15 inches in 4 foot rows. 
For the richer alluvial lands in central and southern Louisiana, 
;; ~ecommend a spacing of 1 stalk every 10 inches, or 2 stalks every 
b inches, both in i·ows not closer than 4 feet. A like spacing may 
e Used on the richer bench and hill lands of South Louisiana. * 
Summary 
1. 'rhe climate in southern Louisiana is wa1·m and humid. 
2. The soils are generally fertile inducing rank plant growth. 
it . 3. Boll weevils are usually plentiful in the cotton fields because 
t' 18 not cold enough in the winter to kill many weevils in hiberna-ai~n , nor is there sufficient dry weather in the sum.mer to destroy 
arge number of weevils in the field. 
u d 4. . Only a limi ted amount of cotton-spacing work has been done 
n er climatic conditions such as preva il at Baton Rouge. 
a 5. In carrying on spacing experiments under conditions such 8 Were mentioned above, it was found that: 
tot 
1 (1) The closely-spaced plats had the lowest plants, but the a Plant growth was greatest on them. 
hloo (~) Close spacing increases earliness as measured by rate of 
th ~lng early in the season and by the per cent of crop harvested 
e first picking. 
ana (~) Closely-spaced plants do more blooming early in the season 
&'a Wider-spaced ones later. A spacing of 2 stalks, 10 inches apart, 
\re the largest number of blooms for the season. 
and (4) The rate of shedding is greatest in the unthinned cotton ~ases as the spacing is widened. 
Note: In thinning cotton to a certain desired spacin g by ordinary methods, it is 
ueu!' llY well to plan a much c loser spacing than mentioned above. If a 1th5-mch spacin g is desired when plants are mature, it is well to instruct 
e hoe hands to leave t he cotton plants 12 inches, or Jess. in order to 
obtain a 15-inch average distance. This is s hown by the results of this 
experiment where much more than ord inary care was taken to secure 
Certain spacings. See Tables XI and XII, columns 2 and 3. 
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(5) The size of the boll increases regularly as the spacing is 
widened. 
( 6) Boll rot. is somewhat more prevalent in the closely-spaced 
plats than in the wide spaced. 
( 7) The spacing distances used seemed to have no effect on lint 
percentage. 
( 8 ) Under some condi t ions, close spacing appears to shorten 
the staple length. 
(9) Unthinned cotton (about 59,000 plants to the acre) gave 
the lowest yields on both bench and alluvial lands. 
(10) A spacing of 2 stalks, 20 inches apart, in 4 foot rows, gave 
best yields on both types of soil used but the differences between the 
yields of the spaced plats were not significant. 
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